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Video Decoder Architecture Employing Loop Filter for HD Video Coding 

Efficiency Improvement 

February 18,2003 
Jiuhuai Lu, Yoshiichro Kashiwagi 

Summary of the Innovation 

This disclosure provides a description of new concept in high definition video decoder that 
improves video coding efficiency in MPEG-4 AVC and other coding schemes, especially for 
high definition visual content. In recent effort to improve video picture decoding quality, 
video post filters and loop filter have been adopted to mitigate compression artifacts and 
reduce propagation of compression errors from motion compensation. Although these 
techniques are successful, they all suffer from the same problem of reducing texture details. 

HD videos originated from films and high resolution professional video cameras have been 
able to capture great amount of texture details. However, increase in spatial resolution of 
pictures is not coupled with increase in temporal resolutions. As a result, redundancy 
reduction attempted by motion compensation does not perform as effective as in pictures of 
lower resolutions because irregular local motion. The less degree of texture correlation 
between reference and motion compensated pictures reduces coding efficiency. This 
innovation provides a solution to this problem without significant change of architecture. The 
solution is concerning the use of loop filter to create relative smooth pictures for motion 
references, and therefore to minimize the energy of uncorrected textures. This method is 
most effective for high quality coding of high resolution video and motion pictures. 

The existing loop filter schemes, such as the deblocking filters provided in MPEG-4 
compression AVC/H.264 standard have been used for reducing artifacts and error 
propagation. This new role of loop filters creates smooth version of pictures only for 
reference to be used for motion compensation. For that purpose, we introduce an 
architectural modification which enables a loop filter with a new function that offers coding 
efficiency improvement in addition to compression artifact reduction and error propagation. 

Example: MPEG-4 AVC 

In the current specification of the MPEG-4 AVC decoder architecture, the loop filter is 
depicted in a block diagram in Figure 1. The output of the loop filter goes to the display 
device as well as the frame memory to be used for references. 

To allow it to function as a reference picture smoother only separating from the decoded 
video to be displayed, the loop filter is re-position as illustrated in Figure 2. When the 
decoder is signaled to use the loop filter only as a reference picture smoothing filter, the filter 
only applies to pictures that need to be stored for reference. In that case, the filtered version 
of decoded pictures is not output to display devices. The signal is essentially a flag sent by 
the encoder and carried by the video bitstream. In this specific case, a flag 
tc deblocking„filter_for^motion^pred" is added into the bitstream syntax and can be assigned 
by the encoded. More specifically, it shall be placed in the data structure, Picture Parameter 
Set ( pic_parameter_seUrbsp), in the MPEG-4 AVC bitstream. 
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Depending on video content and coding bit-rate, the encoder can flag a decoder to use the 
loop filter only for motion reference purpose. Encoder can use it in the following conditions 
but not limited to: 

1 . large amount of texture with irregular motion details 

2. large amount of film grains 

3. medial to high bit rate 

4. no blocking artifact 

Conclusions 

This disclosure defines switchable loop filter position which can be controlled by encoder to 
signal to decoder whether the loop filter shall be used as post processing and deblocking 
filter or as a reference picture processing filter for improving motion compensation efficiency. 
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Figure 1. Current architecture a MPEG-4 AVC decoder. 
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Figure 2. New architecture of a MPEG-4 AVC decoder for high 
resolution and high quality visual content. 



Confidential 



Page 2 



2/20/2003 



